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■^®ffi©*»jcj: »;^sisiffl©^a3i»fc LTosi^Tb, Sfettffitfigft'r 

[0 0 04] 
[&5fctf>t*ffi] 

{C^t-r^M^S 1 0 0 4ffiPSK (J£*T, QPSKi:#fS) T?3a83*lfc 

IIif^titsitt^§. ®ioicfcv>T, fcas^Siooa, ^4>#>s 

^=L—f-T*$>Zmmn^%i®Lm& 110t, l 3 l £ 1 3 2 

i:, #>f $ >**S£ia!&l 3 4t, £HBJft|g$l 36t, W7-f^ l 3 8 

[0 0 0 5] 

rrx% mmnwi&ikmmm 1 1 o&. 3ewte##$>. ^tsift*;i/i 

tf>fg^ (Sj##) fc<fctfQ5^*;i/M<Z)«# (S Q f§-*§0 $:^i"-5llIl^T^*J 

mmmm-fr*\&£-*2>i&mmMy j 1 1 3£j:tfi 15^ rjik^iwR 

[0 0 0 6] 

co c ) JCa!l^@)£©jaafc» (^M»»fi) c +fi) d ) ^fitSMiftll*! 22t 
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. mmmn$& i 2 2 (Dmmm^ (cos[u c +co d )t]) zm^x. umm^hi 
<D&mz7c/2-?t>{s&mnm^$:mti'tz>mffi%£i 25^ mmnsi 2 5^e> 

ititltttlZftMm^ (sin[(o> c +co d )t]) &JB^T, l£Mf§^3rfr£>QfV%-)]/M 
[0 0 0 7] 

A/DMWk^l 3 ltt, MJM^MIIII&I 1 0^bffiiJ^^feSj«#$: 

1 3 2 s^m^z^j ^^MoQft^^ • if y7jvm-%i^m-rz>m& 

[0 0 0 8] 

#>r ^ y?n$Lm&i 3 4 a/d^si^i 3 1 ££#1 3 2<Dtti 
o |giPSJfcf*2l 1 3 6 it, ZLftibTJ ^^;i/ffi<z>S I M-^^J;t5S Q M#^e>i/>3K 

;i/}gipi $: mir -r -5 i: t tc. sunt $ *i £ ^ > jvmm n mmmm n (Drnzm-rm 

[0 0 0 9] 

(ii-CJi^-f ^#;M»(Z)S Q #-i§-) ££A;>jU m^%mi 5 1 icfcorr 
*i<o#-if(Z>#|gipg£'<# h;i/gi^t-&3h^S/>3jOl/3giffg£#£„ fit. 3© 

-libWci^t, 5 2^i: U*n^-r^>r ill?, 3ti 

[0010] 

^?&ffcufe«*S:±iBUfcflira»iit:^ifttftia»i 1 o© 
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[0 0 1 l ] 

3rvvTH*£m&i 4 o&. ±Mhrc*j ^yyn&m&i 3 4^e>m^j$n 

«fcoT. «#Sift&J&#Si$£&£T r >f ^#;Mfi<z>i^-v*M§-i§ (iff) fc<fc 
opQ^ir (q##) Sttffi-rsiaft-efey, iiii^i4 2t, 

Jfc3gef§14 3£, ^-^7-f^l4 4t, »it«!l#HHB*14 
£*1 4 etJCfcoTMfi^-^'SrJ^jaLrv^. 
[0 0 12] 

z.(DW.MUW:i o 0©SfrffsK:ov^8MI!*r<&. Hi oic£v^£i\ 

i o&mmmi 1 1 }ca*£*i&*:. mi 1 1 &c&v>t^& 

5pMKlJ:yJilBS*ifc*. o^^traffiilil 2 0&CA^£*l& o 
[0 0 13] 

e^fifflttiftssi 2 ojcfcv*Ttt, iBi i i K:«ty W3*ifcsesMS#& 

*l£#l!lgfS# (cos[(a> c +flJ d )t]> l:M?lft6itt\ i ^ 

(sin[(a) c +co d )t]) Sr^SiaJS-rSifcT?, Q^-Y*;HI<Z>'fS 
[0 0 14] 

ZKZ><k?lcLTtt3£&*B£m^l 2 Ofrbm±f£frt=.I, QTvZfrM&iS^ 
tt, **i^*W£«iiift'7-r/l/* 1 1 3£<fc01 1 5KA:fc3ftTIMraj*##Hfc 
mi 1 7£J:tf 1 1 9tCA7J£*l£o *f 16$ 1 1 7£J:tf 1 1 9© 

. mmmizmmisnz^ i^-v^mm act)) ^Qtt^m (qco) 

[0 01 5] 
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Sj= I (t)cos(co d t)-Q(t)sin(<» d t) (1) 

S Q =Q(t)cos(a> d t)+ I (t)sin(co d t) (2) 

[0 0 16] 

[0 0 17] 

fit, rtie>Sj##, S Q fB-ifHu ao-V>TA/D^^13 1fcJ:0:i3 

i, Q^-v*;i/ • -9->^;i/fs-^tt> ^-r^>^s^mis&i 3 4{cA*^ti, 

[0 0 1 8 ] 

ffiUcAft-^tef *i^*u — *-e^<iJt«#ii 3 6tcA:fr£*u ffi^-e^^urif^ 

EII&1 4 OOSiSI^l 4 2CA*Stl§ D igfllifc^fl 1 3 6tCA*£*l£I 
, Q^V^JVmom^l*. ±IHbfeJ:e>lC, MMUS* 1 5 1 JCA^StlT S>> 

tf;Hgi|is#g|ir£*i£££%fc, fln#gpi 5 2 jcj: y»^igit©M^I$ 

3 8lCA*StlSc 
[0 0 19] 

•?bt, ;i/-^7^5 1 3 8 Ji, _hfBL^"Psit^^$r^"r'fg#$:¥m'fL 
L, ^£>MIH&> ffJ#^«T^^-&-5MM#hbT^I|^i§a:^^IlIS^l 10© 

msmi 1 iicA*-r^„ zmtcj:y. mmmm^mmmmi 1 0, A/D^m 

^13^34:^132, * -f i= > ^If^HIgg- 1 34. jgffijtiHK 1 36, 

1 3 8^e,^^#^}Cj:oTilSM;i/-^ , ^^^tl, #>f ^> in?£lHl 
j&l 3 4^e>m^^^lfe I^^^;i/f!l^J:^Q^^^;i/{RI<Z)M#"e^^S^>^ 

[0 0 2 0] 
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mis. *vvrn£.m$&i 4 ooDtiiif 1 4 2jcAij$tufe 1, 

(co r t)m-^fe<fct>*sin(<o r t)'fs^-i:i:%ic, aTlc^-r^lcL^^ofe^mit 
K:fflV*&'*U fS#I'(t), Q' (t) i: L/T£iJ^Jc5 tl-5>o 
[0 0 2 1] 

I ' (t)= S I cos(o) r t)+ S Q sin(<o r t) (3) 

Q' (t)= S Q cos(o) r t)- SjSin(<o r t) ....... (4) 

[0 0 2 2] 

mmmwmi 4 2^e>m#£ft£fs-if r (t)£j:tfQ' cm*, fiffljt«S!*i 4 

[0 0 2 3] 

n,--??*]*,* 1 4 4^e>m#£*ifc^BM«jM#te> £Mgflm*&£«i 4 

(1) £<fctf (2) \Zi*\sf=.a> T t\zm^Z>mnZ:$Lm.tZ> 0 RUffiftftSHS 1 

1 4 6 tt, ftmmmu v (dcos{<* x tm^is&T$s\n(co r \)m^*mmm%%& 1 4 

2lCA^J-r-5 = 

[0 0 2 4] 

»4«14 6 a> r #, # 5 > #n&mR 1 3 4 3^e>#e>tl-5Sj 

±5£ (1) ~ (4) ^fe#e»*isjgiiT©^e>t)^sj:^tc, #JiMts:o r 

#a> d lCJK5fcU tt3HII3M§l 4 2^e>»e>*l£#-5§I' (t)fe«tt^Q* (t)#^;*i 
3^fe#fc^**iS##©I^**;MB# (I(t)«#) 33<fclFQ^-Y* 

o 
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[0 0 2 5] 
I ' = SjCos( co r t) + S Q sin( co f t) 

= I (t)cos((co d -co r )t)-Q(t)sin((co d -co r )t) (5) 

Q ' = S qCos ( co r t) — S jSin(<B r t) 

= I (t)sin((co d -co r )t) + Q(t)cos((co d -co r )t) (6) 

[0 0 2 6] 



0i2 (a) ft&<Dwmmm<DW}ftzmm-tz>t~&<Dmmm'£& i ). ±& 

L&MM&l&Umizte^xmbti&Q P S K(D=i>;*# a 

±* (5) SilF (6) ^CJ3V^T^M^f!(co r ^co d * ! ^JRmbfe«^ 

2 (a) lC^-r<fce>tCl. ^ l~4i»C;i3V^5V*lC7r/2-r;fi;k4 Otf)£m-£ 

Q*HC^UTjc/4 -rtlfettttOV^-r^l^JCftJfeStlS- 
LO 0 2 7] 

mm #mvk v & z> t -r s mi 

mmAtfMmt-*z>mfrbiFtiTi,$.o a ttiii 010^^^125 

tCfc^T. #*g**:/2#e [rad] -f;nfc»-&lCBU Jfipg^ 1 1 7 £ J: & 1 

i g^^fij^^tissj, s Q #^%*fe, JtsS (D fcitf (2) tc^L^m 



[0 0 2 8] 

S j= I (t)cos(co d t)-Q (t)sin(co d t) (7) 

Sq=Q (t)cos(co d t+ e ) + I (t)sin(co d t+ 6 ) (8) 

[0 0 2 9] 



[0 0 3 0] 

I ' = I (t) [cos(co d t)cos(co f t) + sin(co d t+ 6 ) sin(a) j.t)] + Q (t) [cos(co^t 
+ 0 )sin(co r t) — sin(co d t)sin(co r t)] ( 9 ) 
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Q' = I (t) [sin(a> d t+ 6 ) cos( oj f t) — cos( co d t)sin(a> r t)] + Q (t) [sin(a> d t 

)sin(o> r t)+cos(o) d t+ 9 )sin(co r t)] (10) 

[0 0 3 1] 

<fcoT, U Tll^HEM 4 0©»jR;i/--:7K:j:o"C, o r =G) d £&ofc£ 

bx%, i', Q'M-sftei (t), q (t)##fc-^-&-r{c. -e©s/>sK^gc^ 
#£&oT3i;ft6o 012 (b) ;oi^ffln>x^ i^-^/a 
&*J, S/>dOM±, M2*#&v^-£©3>x# >a > (l^® (a) ) _L©# 
^>/ff;i/©JiH£imi&t-£fe« testis,, iot, *»©«SI^«lc;J3^Tl£. 
^©S^M^Ct tit©BER (Bit Error Rate) £ V 1 * ? 

[0 0 3 2] 

1 1 7 jsji^i i 9m<Dmmtfmm?z>m&iz^ ±mv 
®i2 (b) £.mm&nyx*]/~-*/syifi&ti. ±mm 

[0 0 3 3] 

Z.*U±, IBffitttt&l 3 6 4 1 3 8 JC J:oT^**Sn«®38^/ 

*>f5>yS4l0»l 3 4^£>ffi;fr£n£I^*;i/«J:tfQ^* 

*«©«#©#««©'<* n^siimcj: mim 
smasfcafcias* 1 i o©*ttMi i i<D$mzn!^i*-&z>m j %iihxmmvT^ 

ZiZ-tg-t, 1 7&£Zfl 1 9^©#tt©-rtl$:ffi«i-<g>t)©T?tt^VN 

[0 0 3 4] 

[0 0 3 5] 
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[0 0 3 6] 

mm * m&-t z t=. & o^m 
&mmmm\t* p s kje»s ntfif^^f)$i»M**i: £ o r # <b tife 

I^ir*n/^fiJ:tJfQ^^*^/«-&S:!>[W , rSBRiC, (3 0, 9 0 

) i)\ ^vm^MVt (14 0) JCAAStlft (Sj'M-^ 

) £J:tfQ^*;WI!l<zM§-s§- (S Q '##) *^e/>3K;i/S(iS:M»-rei:i:=fo{c 

mm^m (5 0) A,--77 4JU9 (4 0) S:^bT¥m^$nfe_tlB^^ 
M^-^^tt^-r^ 2o<DiE^££/&U M^ffijEH (2 0) ^©2o(DiE 
m 1 ©3!*»iE««) IcJigBLfcSf #^&m#LT#£Jil3i^^ 
2otf)IE3&$E<Z)ffi# (SS2©M#JiilEfll») fciigELfc S Q * M#SrfH3SLT 

4 0) ICA^J-T^c 
[0 0 3 7] 

r©^0g{cj;4xti. 3r*yy«£ia» (14 0) ©mc^v^r, m&ffiiE^ 

(2 0) fc, ^<Mfeffl# (3 0) JV-77J)V# (4 0) jfl£S»«^* 

(5 0) fc, ^&fc*»^-:/*^jS;**u 3©!(§^;i/-^'iaj^tc«fc u, tt£ 

^ffi^T^M^Stl^^^ (1 2 5) {C^VAT^CfcQ^^^;i/##fi!l(DM 
» £4&mt-£ £ £ % *lffi L£M^ fcffilE L S Q ' i 
&<D~e. ^C»ffilEffi3{kT:&&S Q 'm^&&bt~toT*vVyH$Lm& (14 0) 

icA*-r^3i:fcj: y, ^^vrn^mm (ho) ©^sj^jc^t, _lsb 

b fcH^C J: o T S tt -6 B# "T £ d £ #T* £ £ . 
[0 0 3 8] 

*»WJC3&>^S«ai*SfeJ:tJfttEWi6iftB:, &fifgtt4jH* (8 0) 

134) fcA;fr<**i£ i^-r*;Hftl<z>«-!§- (sJf) &*xfQ i ?-v*jiVi(Dfe 
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# (s q m#) tcov%x, mm^mwMftzwLW-v, mipg^ (70) _tsab 

fcS I f§#&<fctfS Q #-!§-<7>--# (Jg*T, f lof^^^tits) 
:/:7-f/I/* (6 2) Sr^UT^^bStifcigB^feaK-r^tciSKfefrj^jt 
*IU 3E*iB*g5i«:*rfcfc*&l 0ft^^i:Lt^>f (13 
4) CAiltS. 

[0 0 3 9] 

5 >#*:pS£[II& (13 4) <Z)fcrl£&C£v>T. JgfM ( 

7 0) £«gili£4£$ ( 8 o ) ii, (6 2) fc, j^e>3&s@a 

7l/-:7tfJgfR;**U i<Z>©38/I/-"^iailK:J:y, A/DM (13 1, 132 

ipg#g (117, 119) &c#j#<z);ra3t#'£CTv^^-e&^T : b, #>f 

n^m^ (134) (Dmmskmz&^T. ±mvt=.mm<Dffim*nm}i-t2>m& 

[0 0 4 0] 

[0 0 4 1] 
(^J6©^» l ) 

£v>T, 5 >^g£ISi&l 3 4 fr£>m;fr£*ifc I , Q^*;Wt#lc*^5v% 
lELfcMJII*:* Tl?£tin&l 4 0 ICA^-TSZli: J;oT, ifi^M^, 
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[0 0 4 2] 

• is it*, mm<DmMiizfrfr&&Mmm<Dnmmmz^7uy?m'e$>z>o 
m i fcjjk-t'&mmm iott # -r ^ > £@n& i 3 4 ^^^'jtsm i 4 

[0 0 4 3] 

®HC;i3V*T, m&ffiJE$&2 Ott, >4n?£Hf{&l 3 4fr£>ffi;*j2*l£: 

[0 0 4 4] 

^ST'feS. mzizm-t&oiz. M»*iiE3§ 2 0 fct, ^ ^ > ^*H^mg& 1 3 4 

Q^^^;i/{|!I©## (S Q ) &ft3?3|S2 1 So 
[0 0 4 5] 

3H3icg|5 2 l -eii, JtfBbfcS Q fg-5f£:£:%lc. M^ffilE^i: IT, 
iE&^2jS£^ 5 O^m* 2ft (cos$fc) £A2jU ^tie>Ai7 

zfr&m^zmwL&m%:*&ji'tz> 0 fit, iif 2i^^a}ij$tLfeti 

Jg^tt, An^2 3 &CAij3*l£ 0 lit, _tfBb^Sj##tt. ^mS22jc 

. «&*SiEBafc$B£»5 0^&ffi*S*ifeiEK»«# (s infcg) &A;ftU 
r 4x A* ^ tife ^ L fei^* 5: m^J-T -5 0 

[0 0 4 6] 
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fr*>. H#«IE2§2 0&. &ffi%51 2 5 ICE ^TflfBT^etf^CT^ 

> ±j£ (8) IC^l,*: ^ >^S^0B&1 3 4 £>ffl#£;ft£: I , Q 

[0 0 4 7] 

£®J&1 4 OOO^^^l 4 2tCA;fr£*U ffi*T'Sl^m^3 OiCA^J^tl 
[0 0 4 8] 

0 3 fC^tf i^tC I»«fflS3 0li, £T> JiffibfeSj', S Q * 
#-&©3R*S:SelSa«cSP3 1 3 2&cA;frt£o 311% t6fg9l«SP 

3 Hi. AASftfcsf, S Q 'M-^cD#igi{is5:^^ h;i/MIt5itT->»K;i/ 
StB&»*#jrc*»K ««fff£3*3 2Hu IQSraKZfeV^TSj', S Q 'f§-^<Z> 

[0 0 4 9] 
[0 0 5 0] 

*lx. msp 3 3^e>m*snfe«iffijt*«*tt, -t i'** 3 5&ca#£*i 
ft#M^ai$3 4icA^sti§„ 3 4 mmtt&ffi&z 
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[0 0 5 1] 

^ffi^Sr^-r'©-^, <zn^n;fr£M#ffi;*j£ UTffi;fr-r£liU&T*&£ 0 

[0 0 5 2] 

roj it^-tm^z&jiv. &immft&feizm3mmft<Di&fe<DMmz.&m~? 

S^lCli rij $r^-^##S:ffl^jb, ^(Z)ft&©M^cJC&^^{Cli T2j £^ 
•^fg-ff £ffi;*Jl-£o Z(DW?i!?. -fel^#35&, «*gfflj£a$3 2#e>ffl:fr;**lfc 

ft## r oj , r i j , r 2j &^-t»-#ic«k:, ±m^mmitwtism^t 

[0 0 5 3] 

ci<z>M*tftffij»3 o^e>ffi*snfc^*ffi*tt, ;i/#4 oica*$ 

[0 0 5 4] 

jE3fcafc»£#50lc r+51 lj l:^tff^AA3tifci^ 
{Ctt, +90l©cosi|, s i njS^tfl^Stl, r-5 12j & a* A 
AStl -x/2. [r a d] tf> c o s?$. s i nafcjtffflj&Sti-B. 
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[0 0 5 5] 

-T&;fo*>, IE3£^c£v^, +51 1 5 1 2<Dmm\H7?ir;£ftZ>m^fc 

-6 4~+6 4T'S5„ r©iE^^^5 0«. IE3M3)§£3§ 1 4 6 £ 
^fi4B*6HT?»«2 jj: [rad] #0>fB# , ^£<Z>¥#<Z>7t [ 
r ad] fr(Dm^ft$L&T^Z>^h'C^) Z>„ 
[0 0 5 6] 

[0 0 5 7] 

tt5c^iiis&i i oicAij^tiT^e>, ^ -r ^>yn£®s&i 3 4 iCiSl^T I , 

[0 0 5 8] 

*;£ffi-rtie#£CT^5fB^ t-^t>t»_h^; (7) (8) ic^Lfcfg^f 

^Jvefti, Q^^^;i/M<Z)#m#i:bT^-r^>^S^iaS&i 3 4*M?>ffi 

[0 0 5 9] 

l/-J/a>$:^t®t^S„ r^T. 0 5 (a) 
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0 = 0©i^$:gbT^5 o 
[0 0 6 0] 

05 (b) tt, JtfBL£^*T*ie #IE©i§-£©=i>;*# ( 
^btfc'J, m 5 (c) fcfc, ±fHb^^ffi-rtie7b^©#-^ozt>x^ 

l/->>3> (*ife§0 05 (b) 33cfcT* (c) IC£V^ j&H 

05 (a) {C^L^:ai2®W^a>X^ U-i/a ^^^t-TtjCD-e&So 
[0 0 6 1] 

LfctfoT, ±3ELfc«FT*Hu ^«-Ttie^iE©^©0 5 (b) ^m^i-S 
. 4#tC, 05 (b) £<fctf (c) KlfcV^Ttt, 01 2 (a) fC^tbfcSSlft&n 

© iK j& & IS^ 2 o © gift & tf> i: U t=.ffife<Dftmfr & 5t * * -fcSB L 
[0 0 6 2] 

<fcoT. 05 (b) tCfcv^T, Sf, S Q *f f CJ:Si/>^I Q2H©f6 

a) «fcU, £¥&fB (*«*) 03lC^LfeSn^gP3 3{C 

^mmb^-rm^ roj j^m^sn, ti/^^3 5tit imstau3 3 

©ffi27T*&S£©ft©fe#tf*©a^^*ffl:fci: LTm^^ti^o 
[0 0 6 3] 

Sj', S Q '##JC«I:S2/>!K^IQ«IS©»l*fctt»3«t|B<3D«FS 

««3£*si« (mis) ^y^^^jas-iisr^-r©^ *n^3 siz^^mmitm^^ 

ttlEO'ffitftftfjSix*. bfrbfc#*>, £©»£\ IB«?!IS»3 2^&ffi*Sti 
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[0 0 6 4] 
[0 0 6 5] 

, E«4^5 otc^©M#^A*$tiSo rrt\ IE3£^3!£^ 5 o tc A;fr 

!E3&i&#§£#g5 0 ^e>m^$ti^> 2o©iE^li j eti j rti. cosa, si 
na^itit^T'tSo d<Z>^lt5\ ^»*iiE#£ 2 0 £ tlS S Q ' 
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